Digit Ratio, Anger and Music Preference by Kanagat, Rita
Montclair State University 
Montclair State University Digital Commons 
Theses, Dissertations and Culminating Projects 
1-2015 
Digit Ratio, Anger and Music Preference 
Rita Kanagat 
Montclair State University 
Follow this and additional works at: https://digitalcommons.montclair.edu/etd 
 Part of the Psychology Commons 
Recommended Citation 
Kanagat, Rita, "Digit Ratio, Anger and Music Preference" (2015). Theses, Dissertations and Culminating 
Projects. 438. 
https://digitalcommons.montclair.edu/etd/438 
This Thesis is brought to you for free and open access by Montclair State University Digital Commons. It has been 
accepted for inclusion in Theses, Dissertations and Culminating Projects by an authorized administrator of 
Montclair State University Digital Commons. For more information, please contact digitalcommons@montclair.edu. 
MONTCLAIR STATE UNIVERSITY
Digit Ratio, Anger and Music Preference
By
Rita Kanagat
A Master’s Thesis Submitted to the Faculty of 
Montclair State University 
In Partial Fulfillment of the Requirements 
For the Degree of 
Master of Arts 
January 31,2015
College/School: College of Arts and Sciences Thesis Committee:
Department: Psychology
Sponsor: Dr. Ruth Propper
Department Chair: Dr. Kenneth Sumner
Running head: DIGIT RATIO, ANGER AND MUSIC PREFERENCE 1
Digit Ratio as a Predictor of Anger and Music Preference 
Rita Kanagat
Montclair State University
DIGIT RATIO, ANGER AND MUSIC PREFERENCE 2
Abstract
This study examines the relationship between 2D:4D digit ratio, anger, and music 
preference. Digit ratio is the ratio of the finger lengths of the second and fourth 
finger, and is an indicator of prenatal testosterone levels. Prenatal testosterone 
levels are positively correlated with aggression in adulthood. Anger is a feeling 
that can be experienced as a standalone emotion, or it can lead to aggression. Due 
to the link between aggression and prenatal testosterone levels, anger was 
hypothesized to have a positive correlation with prenatal testosterone, shown by a 
negative correlation with digit ratio. In addition, music preference is related to 
personality traits, including anger and aggression. Therefore, it was hypothesized 
that music preference and digit ratio would be correlated. The results indicated a 
negative correlation between digit ratio in the left hand and aggression in women 
(r = -.363, p  < .05, vi = 30), supporting previous research on digit ratio and 
aggression. Correlations were found between music preferences and digit ratio for 
women, for blues music (r = -.362, p < .05, n = 30), soundtrack / theme song (r 
= 364, p  < .05), and gospel music (r = .367, p < .05, n = 30). This digit ratio 
research paves the way for further study into the relationship between music 
preference and prenatal testosterone.
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Finger digit ratio, also known as 2D:4D or the ratio between the lengths of 
index and ring fingers has been shown to have a relationship with prenatal 
testosterone (Honekopp, Bartholdt, Beier, & Liebert, 2007). There is a negative 
relationship between digit ratio and prenatal testosterone, indicating that lower 
digit ratios correlate with higher prenatal testosterone levels (Honekopp et al., 
2007; Manson, 2008; McIntyre, 2006; Stoyanov, Marinov, & Pashalieva, 2009). 
Prenatal testosterone levels are predictive of a wide range of behaviors in 
adulthood (Honekopp & Watson, 2011). These include gambling and risk taking, 
psychoticism and neuroticism, and verbal and physical aggression, which are all 
linked to high prenatal testosterone levels measured via digit ratio (Austin, 
Manning, Mclnroy, & Mathews, 2002; Honekopp & Watson, 2011).
Research has been conducted examining behavior and digit ratio in both 
men and women (Averille, 1983; Hampson, Ellis, & Tenk, 2008; Honekopp & 
Watson, 2011). According to Austin, Manning, Mclnroy, and Mathews (2002), 
lower digit ratios are correlated with psychoticism and neuroticism in women. In 
men lower digit ratio are correlated with verbal and physical aggression and 
dominance (Evardone & Alexander, 2009; Hampson et al., 2008; Wacker,
Mueller, & Stemmier, 2013). Lower digit ratios correlate with higher risk taking 
and sensation seeking in both men and women (Austin et al., 2002; Evardone & 
Alexander, 2009; Garbarino, Slonim, & Sydnor, 2011; Hampson et al., 2008; 
Wacker et al., 2013).
Anger is an emotional state that varies in intensity from mild irritation or 
annoyance to intense fury and rage (Spielberger & Reheiser, 2009). Aggression
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can be defined as “behavior intended to harm another individual” (Honekopp & 
Watson, 2011). Anger is a fundamental component of feelings that can lead to 
hostility and aggression (Averille, 1983; Spielberger, 1999). Benderliouglu & 
Nelson (2004) conducted a study measuring reactive aggression and digit ratio, 
finding that in women lower digit ratios were associated with higher reactive 
aggression in response to provocation, but not in men. Bailey & Hurd (2005) 
found that physical aggression was correlated with lower digit ratios, and 
therefore higher prenatal testosterone levels, in men but not in women. Therefore 
because digit ratio can be predictive of differing types of aggression, and because 
anger is sometimes a factor leading to aggression, it is hypothesized here that digit 
ratio will correlate with anger (Honekopp & Watson, 2011). In addition, the 
above studies indicate that the behaviors correlated with digit ratio vary greatly by 
gender (Evardone & Alexander, 2009; Honekopp & Watson, 2011).
The literature indicates differences between the measures of aggression 
correlated with left-hand digit ratio and right-hand digit ratio, as shown in Table 1 
along with varying types of aggression including general aggression, verbal 
aggression, hostility, physical aggression and anger. Both hands were measured 
separately in this study in order to retain any difference between left-hand digit 
ratio and right-hand digit ratio within the results.
There are several different types of anger, including state anger, trait anger 
and anger expression. State anger is a fleeting feeling of anger as a current mood 
state varying in intensity (Spielberger, 1999; Spielberger & Reheiser, 2009). Trait 
anger is defined as the frequency of anger as an overall personality trait
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(Spielberger, 1999; Spielberger & Reheiser, 2009). Anger expression has four 
different types, and relates to how anger is expressed, either verbally or physically 
(Spielberger, 1999). The first two types of anger expression are outwards and 
inwards anger. Outwards anger is the closest to aggression, and deals with anger 
that is directed towards external objects, whereas inwards anger is anger that is 
focused internally on oneself (Spielberger, 1999). The last two types of anger 
refer to inwards and outwards anger control, and refer to how anger is controlled 
in an individual (Spielberger, 1999). Outwards anger control has to do with 
keeping angry outbursts in check, and preventing any outwards expression of 
anger (Spielberger, 1999). Inwards anger control has to do with how much a 
person tries to mitigate and suppress angry feelings (Spielberger, 1999).
The hypothesis here is that higher trait anger levels would negatively 
correlate with digit ratio. A negative correlation with digit ratio would indicate 
that higher prenatal testosterone levels are correlated with higher trait anger 
levels. In addition, outwards anger expression is predicted to also negatively 
correlate with digit ratio, as this measure most closely resembles aggression. In 
contrast, inwards anger expression, outwards anger control and inwards anger 
control will either not have a relationship with digit ratio, or have a positive 
correlation with digit ratio. A positive correlation would mean that higher anger 
control and inwards anger expression are linked to lower testosterone levels.
Since those measures are about the control and lowering of anger, and therefore 
aggressive tendencies, it is likely that they are linked to lower prenatal
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testosterone levels. This study will examine if prenatal testosterone is related to 
these different types of anger.
In addition to anger, music preference has also been associated with 
particular personality traits, including aggression (Huh, 2011). Some literature 
shows that certain musical preferences, specifically a preference for heavy metal, 
is associated with higher anger levels (Huh, 201 l;Shafron & Karno, 2013). It is 
possible that anger based musical preferences are mediated by prenatal 
testosterone, similar to other types of aggressive personality traits (Honekopp & 
Watson, 2011). Therefore, extending the hypothesis, if anger related musical 
preferences are mediated by prenatal testosterone, there will be a correlation 
between musical preference and digit ratio that reflects this. Therefore, in addition 
to digit ratio being correlated with measures of anger discussed above, digit ratio 
will also be correlated with music preferences, especially heavy metal music 
which is already considered to be related to higher levels of anger (Shafron & 
Kamo, 2013).
Method
Participants
Participants were Montclair State University undergraduate psychology 
students, ranging in age from 18 to 30. There were 42 participants: 33 women 
and 9 men. The mean age was 19.8, (SD = 2.22). Participants were recruited 
using an online service, SONA, and were provided 0.5 class credits for their 
participation as part of a course requirement.
Materials
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Several questionnaires were used in the study. The State Trait Anger 
Expression Inventory 2 (STAXI-2) is an inventory used to measure three different 
types of anger in three different sets of questions (Spielberger, 1999). The first set 
contains 15 questions and measures state anger, defined as “the intensity of angry 
feelings and the extent to which a person feels like expressing anger at a particular 
time” (Spielberger, 1999, p. 16). The second set measures trait anger, defined as a 
“measure of how often angry feelings are experienced over time” and is 
comprised of 10 questions (Spielberger, 1999, p. 16). The final measurement is 
anger expression, containing four subscales: outward anger expression, inwards 
anger expression, outward anger control, and inward anger control (Spielberger, 
1999). Together these four subscales contain 16 questions.
The Short Test of Music Preference Revised (STOMPR) is a free music 
preference inventory (Rentfrow and Gosling, 2003). The STOMPR measures 
preference for 23 different types of music using a scale of preference from 1 
(strongly dislike) to 7 {like strongly). The types of music examined are alternative, 
bluegrass, blues, classical, country, dance electronic, folk, funk, gospel, heavy 
metal, international, jazz, new age, oldies, opera, pop, punk, rap / hip-hop, reggae, 
religious, rock, soul/R&B, and soundtrack / theme song.
The Edinburgh Handedness Inventory (Oldfield, 1971) is a questionnaire 
used to determine hand use preference. The Edinburgh Handedness Inventory 
contains 10 questions about which hand is the preferred one for different types of 
tasks, such as writing and drawing. A Brother DCP-digital copier printer was also
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used to scan hand images onto an Apple MacBook Pro Laptop and then onto a 
flash drive.
Procedure
The participants were first asked to read and sign a consent form and then 
to fill out three questionnaires, The State Trait Anger Expression Inventory 2 
(STAXI-2), the STOMPR, and the Edinburgh Handedness Inventory. The order in 
which the participants received the questionnaires was counterbalanced. The 
participants were then asked to rest their hands gently on the scanning bed of the 
Brother DCP-digital copier printer while scans of their hands were taken. The 
hand images were first scanned to an Apple MacBook Pro laptop computer and 
from there the scans were put onto a flash drive for future scoring.
Results
The digit ratio of each participant was measured using the AutoMetric 2.2 
for Mac OS program. Two independent scorers measured digit lengths, from the 
proximal ventral crease at the base of the finger to the center of the fingertip for 
each of the four fingers measured. The fingers measured were the second fingers 
and fourth fingers of each hand. The program automatically calculated each digit 
ratio from the finger lengths measured. The independent scorers measurements 
were correlated at a significance level p < .01 for both hands with left hand r = 
0.87, and right hand r = 0.905. Due to the high correlation between scorers, the 
data recorded by the author was consistently used for all analyses.
The STAXI-2 was scored for State Anger, Trait Anger, Outward Anger 
Expression, Inward Anger Expression, Outward Anger Control, and Inwards
DIGIT RATIO, ANGER AND MUSIC PREFERENCE 9
Anger Control according to the standard instructions from the State Trait Anger 
Expression Inventory: Professional Manual (Spielberger, 1999). The STOMPR 
was scored by preference levels for the 23 types of music. The Edinburgh 
Handedness Inventory was scored for each participant; those participants with a 
score above 0 were considered right-handed, and under 0 as left-handed. One 
participant was eliminated from analyses due to scoring below 0 on the EHI. 
Left-handers were eliminated due to variability in prenatal testosterone levels 
between left and right-handers (Jackson, 2009; Stoyanav et al. 2009).
Previous digit ratio research shows that men and women differ in their 
relationship between digit ratio and measures of behavior (Bailey & Hurd, 2005; 
Everdone & Alexander, 2009). Therefore, analyses were conducted on men (n = 
9) and women (n = 33) separately. Three women were eliminated, due to her EHI 
score being negative (as mentioned above), indicating a left-handed preference. 
The other two women were eliminated due to ambiguous test responses, leading 
to a total of 30 female participants. All of the other female participants scored 
above 0 on the EHI, and therefore were considered right-hand dominant. Men 
were also analyzed with a very small sample size (n = 9). While the male sample 
size is small, such analyses could offer directions for future studies. Table 2 
provides descriptive data detailing means, minimums, maximums and standard 
deviations for each variable measured in women, and Table 3 provides the same 
data for men.
Digit Ratio and Anger Scales in Women
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There was a negative correlation between the Outward Anger Expression 
scale and left-hand digit ratio r =-.363, p < 0.5 (see Figure 1; Table 4).
Digit Ratio and Musical Preferences in Women
There was a negative correlation between blues and right-hand digit ratio, 
r = -.362, p  < .05 (see Figure 2; Table 5). There was a positive correlation 
between gospel and right-hand digit ratio, r = .367, p < .05 ..(see Figure 3; Table 
5). There was a positive correlation between soundtrack / theme song and right- 
hand digit ratio, r = .364, p  < .05, (see Figure 4; Table 5). No other digit ratio 
correlations reached significance (p <.05) in women including heavy metal (see 
Figures 5 and 6; Tables 4 and 5).
Digit Ratio and Anger Scales in Men
Table 6 shows that there were no significant correlations between digit 
ratio and any of the anger scales in men.
Digit Ratio and Musical Preference in Men
Men were found to have a positive correlation between left hand digit ratio 
and country music preference n = 9, r = .191, p  < .05 (see Figure 7; Table 7).
Men also had a positive correlation between right hand digit ratio and oldies 
music preference n = 9, r = .691,/? < .05 (see Figure 8; Table 7).
Discussion
As digit ratio decreased, indicating greater prenatal testosterone levels, 
level of outward anger expression increased in women. Outward anger expression 
within the scope of the measurements made with the STAXI-2 is anger 
“expressed in verbally or physically aggressive behavior” (Spielberger, 1999).
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Current research indicates outward anger expression to be the anger scale most 
related to aggression (Averille, 1983; Spielberger, 1999). Spielberger (1999) 
labels the measure as outwards anger expression, however the description of it is 
synonymous with aggression, and is therefore treated as aggression in this study. 
The presence of a significant relationship between outwards anger expression and 
left-hand digit ratio replicates previous research on the relationship between 
aggression and prenatal testosterone (Hampson et al., 2008; Honekopp & Watson, 
2011).
Only blues, gospel and soundtrack/theme song music were significantly 
correlated with digit ratio in women. Blues were negatively correlated with right- 
hand digit ratio. Gospel and soundtrack/theme song positively correlated with the 
right-hand digit ratio. These results indicate that women who prefer blues have 
lower digit ratios, and therefore higher prenatal testosterone levels. Gospel music 
and soundtrack/theme song had the opposite correlation, and those who prefer 
gospel had higher digit ratios, indicating lower prenatal testosterone levels. This 
could mean that these types of music appeal to opposite populations of 
individuals, such that blues would appeal to a more aggressive population, and 
gospel a less aggressive population, similar to soundrack/theme song in women. 
Perhaps blues is an angrier style of music, or conversely gospel a more non- 
aggressive style.
It was predicted based on previous research, that heavy metal music would 
be correlated with lower digit ratios. No correlation was found between digit ratio 
and heavy metal music preference in women (see Figures 5 and 6). Instead it was
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blues music that was correlated with lower digit ratios. Some possible 
explanations as to why heavy metal was not correlated could be based on the fact 
that only women were examined with a relatively large sample size (n = 30), and 
perhaps men have differing musical preferences from women.
A small number of men and digit ratio data was also examined, however 
as there were only 9 men analyzed, research with larger sample sizes of men 
would be a logical next step to this research. In the small sample of men it was 
found that there were positive correlations between right hand digit ratio and both 
country music and oldies music (See Figures 7 and 8). This means that those who 
preferred country and oldies music had higher digit ratios, and therefore lower 
testosterone levels. Given the small sample size examined here for men, these 
findings need to be replicated. One reason men could have a different set of 
relationships between the variables here, would be due to the fact that men 
naturally have higher prenatal testosterone levels and therefore lower digit ratios 
than women (Honekopp et al., 2007). Within this small male sample there were 
no significant correlations to heavy metal, but that could be due to the small 
sample size. Doing the same analysis with a larger number of men would yield 
clearer and more accurate results on how music preference and digit ratio varies 
between genders.
This research could be useful to help determine the link between different 
types of music preference and anger, as well as between music preferences and 
prenatal testosterone. Perhaps blues should be included among other sex-linked 
behaviors like risk-taking and gambling. The possibility that certain types of
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musical preference could be determined by prenatal testosterone raises the 
question about personality traits in general. How much of an individual’s specific 
personality choices could potentially be determined by testosterone? New related 
areas to research could include other arts such as performing arts or visual arts as 
opposed to strictly music. Some examples could be different painting style 
preferences, or television and movie preferences.
It might be useful in the future to look at musicians as a population, as the 
fact that they play music could make them more sensitive to music preference 
measures. A study conducted by Bomiger, Chaudhry, and Muehlenbein (2013) 
examined musical aptitude and digit ratio and found that women with higher digit 
ratios were ranked more highly as musicians in an orchestral or band setting.
Other subcategories to look at could be those who have been evaluated as strong 
“music lovers” for example those who score above a 5 in any category on the 
STOMPR so that their specific music type preferences could be compared without 
level of preference being as much of a factor, for example if a person has already 
scored a level 5 in jazz, we know that they have strong preferences about music, 
in comparison to someone who scores a 3 on every music type. Those who 
already have strong preferences about music might have had different exposure to 
androgen levels than the general population. Another line of thought could have 
to do with the specific musical components that make up blues and gospel music, 
as well as general soundtrack / theme song themes. Is it the content of the music 
that is the link, or the actual musical elements such as rhythm and melody?
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Another concern about this study could be the possibility of a type 1 error, 
leading to erroneous correlations, most likely in the music preference results. This 
is because when analyzing large amounts of correlations there is always a chance 
that false correlations will emerge. Without doing further testing there is no way 
to truly know if these results are real, however it is likely that the anger 
expression and digit ratio relationship is real, due to its consistency with previous 
research on aggression. More research is needed to explore music preference and 
digit ratio.
In conclusion digit ratio and both its correlation with music preference as 
well as its correlation with anger expression leads to questions about other 
personality traits and preferences. To answer these different but similar questions, 
prenatal testosterone levels need to be studied further to understand their role in 
personality and behavioral traits. The question of exactly how much prenatal 
testosterone determines adult personality is still unknown, and open to further 
exploration.
DIGIT RATIO, ANGER AND MUSIC PREFERENCE 15
References
Austin, E. J., Manning, J. T., Mclnroy, K., & Mathews, E. (2002). A Preliminary 
investigation of the associations between personality, cognitive ability and 
digit ratio. Personality and Individual Differences, 33, 1116-1124.
Averille, J. R. (1983). Studies on anger and aggression: implications for theories 
of emotion. American Psychologist, 38, 1145-1160.
Bailey, A. A., & Hurd, P. L. (2005). Finger length ratio (2D:4D) correlates with 
physical aggression in men but not in women. Biological Psychology, 68, 
215-222.
Benderlioglu, Z., & Nelson, R. J. (2004). Digit length ratios predict reactive
aggression in women, but not in men. Hormones and Behavior, 46, 558- 
564.
Evardone, M., & Alexander, G. M. (2009). Anxiety, Sex-linked Behavior, and 
Digit Ratios. Arch Sex Behav, 38, 442-455.
Garbarino, E., Slonim R., & Sydnor, J. (2011). Digit ratios (2D:4D) as predictors 
of risky decision making for both sexes. J  Risk Uncertain, 42, 1-26.
Gobrogge, K. L., Breedlove, S. M., & Klump, K. L. (2008). Genetic and
Environmental Influences on 2D:4D Finger Length Ratios: A Study of 
Monozygotic and Dizygotic Male and Female Twins. Arch Sex Behav, 37, 
112-118.
Hampson, E., Ellis, C. E. & Tenk, C. M. (2008). On the Relation Between 2D:4D 
and Sex-Dimorphic Personality Traits. Arch Sex Behav, 37, 133-144.
DIGIT RATIO, ANGER AND MUSIC PREFERENCE 16
Hampson, E., & Sankar, J. S. (2012). Hand preference in humans is associated 
with testosterone levels and androgen receptor gene polymorphism. 
Neuropsychologia, 50, 2018-2025.
Honekopp, J., Bartholdt, L., Beier, L., & Liebert, A. (2007). Second to fourth
digit length ration (2D:4D) and adult sex hormone Levels: New data and a 
meta-analytic review .Psychoneuroendocrinology, 32, 313-321.
Honekopp, J., & Watson, S. (2011). Meta-analysis of the relationship between
digit-ratio 2D:4D and aggression. Personality and Individual Differences, 
51, 381-386.
Huh, H. (2011). Digit ratios and preferences for aggressive content in
Entertainment. Personality and Individual Differences, 51, 451-453.
Jackson, C. (2008). Prediction of hemispheric asymmetry as measured by
handedness from digit length and 2D:4D digit ratio. LATERALITY, 13, 34- 
50.
Manson, J.E. (2008). Prenatal exposure to sex steroid hormones and
behavioral/cognitive outcomes. Metabolism Clinical and Experimental,
57, S16-S21.
McIntyre, M. H. (2006). The use of digit ratios as markers for perinatal androgen 
action. Reproductive Biology and Endocrinology, 4:10.
Oldfield, R. C. (1971). The assessment and analysis of handedness: the Edinburgh 
inventory. Neuropsychologia, 9( 1), 97-113.
DIGIT RATIO, ANGER AND MUSIC PREFERENCE 17
Rentfrow, P. J., & Gosling, S. D. (2003). The do re mi’s of everyday life: The 
structure and personality correlates of music preferences. Journal o f 
Personality and Social Psychology, 84, 1236-1256.
Shafron, G. R., & Kamo, M. P. (2013). Heavy Metal Music and Emotional
Dysphoria Among Listeners. Psychology o f Popular Media Culture, 2, 78- 
85.
Shaw, A. Z., Kotowski, M. R., Boster, F. J., & Levine, T. R. (2012). The Effect of 
Prenatal Sex Hormones on the Development of Verbal Aggression.
Journal o f Communication, 62, 778-793.
Spielberger, C. D. (1999). State Trait Anger Expression Inventory: Professional 
Manual. Lutz, Florida. PAR Inc.
Spielberger, C. D., & Reheiser, E. C. (2009). Assessment of Emotions: Anxiety, 
Anger, Depression And Curiosity. Psychology: Health and Well-Being, 1, 
271-302.
Stenstrom, E., & Saad, G., (2011). Testosterone, Financial Risk-Taking, and 
Pathological Gambling. Journal o f Neuroscience, Psychology, and 
Economics, 4, 254-266.
Stoyanov, Z., Marinov, M., & Pashalieva, I. (2009). Finger Length Ratio (2D:4D) 
in Left and Right Handed Males. International Journal o f Neuroscience, 
119, 1006-1013.
Wacker, J., Mueller, E. M., & Stemmier, G. (2013). Prenatal testosterone and 
personality: Increasing the specificity of trait assessment to detect
DIGIT RATIO, ANGER AND MUSIC PREFERENCE 18
consistent associations with digit ratio (2D:4D). Journal o f Research in 
Personality, 47, 171-177.
DIGIT RATIO, ANGER AND MUSIC PREFERENCE 19
Table 1
Range o f Correlations between 2D:4D and Measures o f Aggression within the 
Literature
2D:4D
Hand Gender
Aggression
Measure Correlations Source(s)
Left Composite General -0.15 (Hampson, Ellis, & Tenk, 2008)
Right Composite General -0.28 (Hampson, Ellis, & Tenk, 2008)
Left Female General 0.053 to 0.087 (Honekopp & Watson, 2011)
Right Female General -0.34 (Hampson, Ellis, & Tenk, 2008)
Left Male General -0.109 to -0.054 (Honekopp & Watson, 2011)
Right Male General -0.040 to -0.027 (Honekopp & Watson, 2011)
Left Male Verbal -0.22 (Hampson, Ellis, & Tenk, 2008)
Right Male Verbal -0.22 (Hampson, Ellis, & Tenk, 2008)
Right Female Verbal -0.47 to -0.2
(Hampson, Ellis, & 
Tenk, 2008; 
Benderliouglu & 
Nelson, 2004)
Left Composite Verbal -0.2 to -0.02
(Hampson, Ellis, & 
Tenk, 2008; Shaw, 
Kotowski, Boster, & 
Levine, 2012)
Right Composite Verbal -0.25 to -0.03
(Hampson, Ellis, & 
Tenk, 2008; Shaw, 
Kotowski, Boster, & 
Levine, 2012)
Right Female Hostility -0.29 (Hampson, Ellis, & Tenk, 2008)
Right Composite Hostility -0.2 (Hampson, Ellis, & Tenk, 2008)
Right Female Physical -0.31 (Hampson, Ellis, & Tenk, 2008)
Left Composite Physical -0.14 (Hampson, Ellis, & Tenk, 2008)
Right Composite Physical -0.23 (Hampson, Ellis, & Tenk, 2008)
Right Female Anger -0.29 (Hampson, Ellis, &
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Tenk, 2008)
Right Composite Anger -0.18 (Hampson, Ellis, & Tenk, 2008)
Left All All -0.22 to 0.087
(Hònekopp & Watson, 
2011; Hampson, Ellis, 
& Tenk, 2008)
Right All All -0.47 to -0.027
(Hònekopp & Watson, 
2011 ; Benderliouglu 
& Nelson, 2004)
Both Female All -0.47 to 0.087
(Hònekopp & Watson, 
2011 ; Benderliouglu 
& Nelson, 2004)
Both Male All -0.22 to -0.027
(Hònekopp & Watson, 
2011; Hampson, Ellis, 
& Tenk, 2008)
Both All All -0.47 to 0.087
(Hònekopp & Watson, 
2011; Benderliouglu 
& Nelson, 2004)
Note. T le threshold for significance varied within the iterature from pO.001
to p<0.1.
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Table 2
Descriptive Statistics for Study Measures in Women
Measures N Min. Max. Mean Std. Dev.
Age 30 18.0 23.0 19.333 1.2130
LH2d4d 30 .896 1.063 .97757 .042223
RH2d4d 30 .910 1.065 .97863 .039784
State Anger 30 15.0 27.0 17.667 3.2519
Trait Anger 30 11.0 27.0 19.233 4.6734
AngerExpressionOut 30 9.0 22.0 16.300 3.2605
AngerExpressionln 30 11.00 25.00 17.8333 4.11124
AngerControlOut 30 14.00 32.00 23.5333 4.81186
AngerControlIn 30 13.00 30.00 23.5667 4.24007
Alternative 30 2.0 7.0 5.367 1.3515
Bluegrass 30 1.0 7.0 3.133 1.6761
Blues 30 1.0 7.0 3.800 1.4716
Classical 30 1.0 6.0 3.767 1.5687
Country 30 1.0 7.0 4.700 1.9853
DanceElectronic 30 3.0 7.0 5.800 1.0635
Folk 30 1.0 7.0 3.200 1.6692
Funk 30 1.0 7.0 3.533 1.5916
Gospel 30 1.0 6.0 3.300 1.4890
HeavyMetal 30 1.0 6.0 3.000 1.8570
International 30 1.0 7.0 3.733 1.9286
Jazz 30 1.0 7.0 4.200 1.6484
New Age 30 1.0 7.0 4.167 1.6626
Oldies 30 1.0 7.0 5.133 1.5477
Opera 30 1.0 7.0 2.800 1.6060
Pop 30 2.0 7.0 5.900 1.3222
Punk 30 2.0 7.0 4.567 1.5687
Raphiphop 30 3.0 7.0 5.733 1.3880
Reggae 30 2.0 7.0 4.800 1.3995
Religious 30 1.0 6.0 3.200 1.5403
Rock 30 4.0 7.0 5.733 .8683
SoulRampB 30 3.0 7.0 5.533 1.1958
Soundtracksthemesong 30 1.0 7.0 5.367 1.2726
Valid N (listwise) 29
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Table 3
Descriptive Statistics for Study Measures in Men
Measures b Min. Max. Mean Std. Dev.
Age 9 18 30 20.889 3.855
LH2d4d 9 0.924 1.088 0.99211 0.051148
RH2d4d 9 0.947 1.018 0.985 0.02413
StateAnger 9 15 24 17.444 2.9202
Trait Anger 9 13 29 20 5.7663
AngerExpressionOut 9 9 23 14.667 4.3589
AngerExpressionln 9 10 24 16.667 4.3589
AngerControlOut 9 14 30 24 5.2678
AngerControlIn 9 14 31 24.667 5.1235
Alternative 9 1 7 5 1.7321
Bluegrass 9 1 6 3.111 1.7638
Blues 9 2 6 4.333 1.5
Classical 9 2 6 4.222 1.4814
Country 9 1 5 2.889 1.5366
Dance / Electronic 9 2 6 4.778 1.7159
Folk 9 1 6 3.333 1.7321
Funk 9 1 5 4.222 1.3944
Gospel 9 3 6 4.667 1.118
Heavy Metal 9 1 6 3.667 1.6583
International 9 1 7 4 2.2913
Jazz 9 2 7 4.556 1.5092
NewAge 9 1 6 3.556 1.7401
Oldies 9 2 7 4.667 1.7321
Opera 9 1 5 3.222 1.5635
Pop 9 3 7 5.333 1.3229
Punk 9 1 6 4 1.6583
Raphiphop 9 5 7 6.444 0.7265
Reggae 9 3 7 5.778 1.3017
Religious 9 1 6 3.667 1.5
Rock 9 2 7 5.556 1.5092
SoulRampB 9 2 7 6 1.6583
Soundtracks / theme song 9 2 7 4.556 1.8105
Valid N (listwise) 9
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Table 4
Correlations between Anger, Aggression, and Digit Ratio Measures for Women
Le
ft 
H
an
d 
2d
:4
d
Ri
gh
t H
an
d 
2d
:4
d 
St
at
e 
A
ng
er
Tr
ai
t A
ng
er
O
ut
w
ar
ds
 A
ng
er
 
Ex
pr
es
sio
n
In
w
ar
ds
 A
ng
er
 
Ex
pr
es
sio
n
O
ut
w
ar
ds
 A
ng
er
 
Co
nt
ro
l
In
w
ar
ds
 A
ng
er
 
Co
nt
ro
l
Left Hand 2d:4d
Pearson r .578 -.076 -.194 -.363 -.052 .297 .130
Sig. (2-tail) .001 .690 .305 .049 .785 .110 .494
Right Hand 2d:4d
Pearson r .578 -.042 .058 -.086 -.081 .098 .173
Sig. (2-tail) .001 .824 .762 .653 .672 .606 .360
State Anger
Pearson r -.076 -.042 .352 .039 .081 -.132 -.229
Sig. (2-tail) .690 .824 .056 .838 .671 .487 .223
Trait Anger
Pearson r -.194 .058 .352 .545 .259 -.469 -.318
Sig. (2-tail) .305 .762 .056 .002 .167 .009 .087
Outwards Anger 
Expression
Pearson r -.363 -.086 .039 .545 .194 -.541 -.514
Sig. (2-tail) .049 .653 .838 .002 .304 .002 .004
Inwards Anger 
Expression
Pearson r -.052 -.081 .081 .259 .194 -.228 -.171
Sig. (2-tail) .785 .672 .671 .167 .304 .225 .365
Outwards Anger 
Control
Pearson r .297 .098 -.132 -.469 -.541 -.228 .638
Sig. (2-tail) .110 .606 .487 .009 .002 .225 .000
Inwards Anger 
Control
Pearson r .130 .173 -.229 -.318 -.514 -.171 .638
Sig. (2-tail) .494 .360 .223 .087 .004 .365 .000
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Table 5
Correlations o f Music Genres to Anger, Aggression, and Digit Ratio Measures for 
Women
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Alternative
Pearson r -.236 -.152 .013 .128 -.034 .061 -.095 -.129
Sig. (2-tail) .210 .423 .945 .500 .860 .749 .616 .498
Bluegrass
Pearson r .030 -.279 -.175 -.339 -.127 -.462 .134 -.064
Sig. (2-tail) .877 .135 .355 .067 .502 .010 .480 .738
Blues
Pearson r -.072 -.362 .058 .002 .106 -.256 -.039 .103
Sig. (2-tail) .706 .049 .762 .992 .576 .171 .838 .589
Classical
Pearson r .057 -.009 .255 .045 -.060 -.364 .193 .107
Sig. (2-tail) .766 .962 .175 .812 .753 .048 .308 .572
Country Pearson r -.096 -.119 -.096 -.527 -.236 -.142 .021 -.027
Sig. (2-tail) .613 .530 .613 .003 .209 .456 .910 .886
Dance / Electrónica
Pearson r .096 .143 .329 .072 -.370 -.134 .160 .220
Sig. (2-tail) .613 .450 .076 .705 .044 .480 .397 .243
Folk
Pearson r -.180 -.141 -.108 -.059 .103 -.211 .048 .081
Sig. (2-tail) .341 .457 .570 .756 .589 .263 .803 .672
Funk
Pearson r .097 -.034 -.104 .145 .194 -.186 -.050 -.338
Sig. (2-tail) .608 .859 .583 .445 .304 .325 .792 .068
Gospel
Pearson r .229 .367 .157 .118 .229 -.037 -.029 -.409
Sig. (2-tail) .224 .046 .408 .533 .223 .848 .881 .025
Heavy Metal
Pearson r -.282 -.124 .057 .175 .154 .086 .008 -.055
Sig. (2-tail) .131 .513 .764 .355 .417 .652 .967 .775
(continued)
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Table 5 (continued)
Correlations o f Music Genre to Anger, Aggression, and Digit Ratio Measures for 
Women
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International / Pearson r .068 -.115 .068 .038 -.124 -.184 .118 -.042
Foreign Sig. (2-tail) .723 .543 .722 .843 .514 .330 .535 .826
Jazz Pearson r .022 -.036 .244 .343 .104 -.254 .137 .232
Sig. (2-tail) .908 .852 .193 .064 .585 .175 .469 .217
New Age
Pearson r -.081 -.114 .145 -.103 .010 -.314 .131 .152
Sig. (2-tail) .669 .548 .446 .589 .960 .091 .489 .422
Oldies
Pearson r -.132 .041 -.039 .000 .156 -.327 .026 .074
Sig. (2-tail) .488 .829 .839 .999 .411 .078 .890 .698
Opera
Pearson r -.026 -.120 -.139 -.104 .045 -.230 .056 -.095
Sig. (2-tail) .891 .528 .465 .585 .814 .222 .769 .617
Pop
Pearson r .301 .336 .040 -.018 -.121 .067 .020 -.134
Sig. (2-tail) .106 .070 .833 .923 .525 .727 .916 .479
Punk
Pearson r -.196 -.164 -.151 .264 .336 .004 -.308 -.172
Sig. (2-tail) .299 .387 .426 .159 .069 .981 .098 .363
Rap/Hip-Hop Pearson r .100 .207 .148 .286 .384 .071 -.106 -.052
Sig. (2-tail) .600 .273 .436 .125 .036 .711 .576 .786
Reggae Pearson r .063 -.133 -.303 .229 .414 .210 -.125 -.109Sig. (2-tail) .742 .483 .104 .224 .023 .266 .510 .566
Religious Pearson r .189 .177 .145 -.045 .194 -.272 -.025 -.397
Sig. (2-tail) .317 .350 .446 .813 .305 .146 .896 .030
Rock Pearson r -.090 -.095 .004 .271 .078 .074 -.195 -.030
Sig. (2-tail) .637 .618 .983 .148 .682 .697 .301 .876
Soundtracks / theme Pearson r .228 .364 .156 .159 -.061 -.298 -.015 -.072
song Sig. (2-tail) .226 .048 .412 .401 .750 .110 .939 .707
Soul/R&B Pearson r -.107 -.144 .118 .236 .400 .019 -.325 -.196
Sig. (2-tail) .573 .447 .534 .209 .029 .922 .080 .300
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Table 6
Correlations between Anger, Aggression, and Digit Ratio Measures for Men
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LH 2d:4d
Pearson r 0.067 -0.112 0.481 0.6 0.322 0.046 0.263
Sig. (2-tail) 0.863 0.775 0.19 0.088 0.398 0.907 0.494
RH 2d:4d
Pearson r 0.067 ■ -0.2 -0.445 -0.285 -0.203 0.645 0.465Sig. (2-tail) 0.863 0.605 0.23 0.457 0.6 0.061 0.207
State A nger
Pearson r -0.112 -0.2 0.23 -0.026 -0.016 0.049 0.187
Sig. (2-tail) 0.775 0.605 0.551 0.947 0.967 0.901 0.631
T rait A nger
Pearson r 0.481
0.445
0.23 0.89 -0.094 -0.646 -0.457
Sig. (2-tail) 0.19 0.23 0.551 0.001 0.809 0.06 0.216
O utw ards
A nger
Expression
Pearson r 0.6
0.285
-0.026 0.89 -0.033 -0.544 -0.42
Sig. (2-tail) 0.088 0.457 0.947 0.001 0.933 0.13 0.261
Inw ards A nger 
Expression
Pearson r 0.322
0.203
-0.016 -0.094 -0.033 0.37 0.621
Sig. (2-tail) 0.398 0.6 0.967 0.809 0.933 0.327 0.074
O utw ards 
A nger C ontrol
Pearson r 0.046 0.645 0.049 -0.646 -0.544 0.37 0.917
Sig. (2-tail) 0.907 0.061 0.901 0.06 0.13 0.327 0
Inw ards A nger 
C ontrol
Pearson r 0.263 0.465 0.187 -0.457 -0.42 0.621 0.917
Sig. (2-tail) 0.494 0.207 0.631 0.216 0.261 0.074 0
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Table 7
Correlations o f Music Genres to Anger, Aggression, and Digit Ratio Measures for 
Men
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1:
Alternative
Pearson r 0.238 0 -0.667 -0.213 0.166 0.199 0.151 0.014
Sig. (2-tail) 0.537 1 0.05 0.583 0.67 0.608 0.699 0.971
2: Bluegrass
Pearson r 0.148 0.655 -0.399 -0.467 -0.222 0.347 0.753 0.627
Sig. (2-tail) 0.704 0.056 0.287 0.205 0.566 0.36 0.019 0.071
3: Blues
Pearson r 0.441 0.501 -0.409 0.188 0.344 -0.459 0.047 -0.114
Sig. (2-tail) 0.235 0.17 0.274 0.628 0.365 0.214 0.904 0.771
4: Classical
Pearson r -0.225 0.231 -0.083 0.176 0.265 -0.684 -0.224 -0.467
Sig. (2-tail) 0.561 0.55 0.831 0.651 0.491 0.042 0.562 0.205
5: Country
Pearson r 0.791 0.276 -0.405 0.212 0.33 0.423 0.324 0.439
Sig. (2-tail) 0.011 0.471 0.279 0.585 0.386 0.257 0.395 0.237
6: Dance/ 
Electronic
Pearson r 0.245 -0.051 -0.826 0.013 0.089 0.323 -0.111 -0.066
Sig. (2-tail) 0.525 0.896 0.006 0.974 0.82 0.396 0.777 0.865
7: Folk
Pearson r 0.221 -0.057 -0.404 -0.275 -0.182 0.629 0.479 0.493
Sig. (2-tail) 0.568 0.885 0.281 0.473 0.639 0.069 0.192 0.177
8: Funk
Pearson r 0.171 -0.011 -0.948 -0.14 0.117 0.137 -0.068 -0.181
Sig. (2-tail) 0.659 0.977 0 0.72 0.765 0.725 0.862 0.642
9: Gospel
Pearson r 0.584 0.023 0.357 0.698 0.667 0.282 0.064 0.24
Sig. (2-tail) 0.098 0.953 0.345 0.037 0.05 0.462 0.871 0.534
10: Heavy 
Metal
Pearson r 0.298 0.153 -0.456 -0.51 -0.242 0.484 0.315 0.383
Sig. (2-tail) 0.436 0.694 0.217 0.161 0.53 0.187 0.409 0.31
(continued)
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Table 7 (continued)
Correlations o f Music Genres to Anger, Aggression, and Digit Ratio Measures for 
Men
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11:
International
Pearson r 0.245 -0.005 -0.635 0.019 0.075 0.526 0.01 0.128
Sig. (2-tail) 0.525 0.991 0.066 0.961 0.848 0.146 0.979 0.743
12: Jazz
Pearson r 0.501 0.062 -0.318 0.689 0.659 -0.101 -0.425 -0.313
Sig. (2-tail) 0.169 0.875 0.404 0.04 0.054 0.795 0.255 0.413
13: N ew  A ge
Pearson r -0.192 -0.006 -0.276 0.311 0.11 -0.418 -0.314 -0.425
Sig. (2-tail) 0.621 0.988 0.472 0.415 0.778 0.264 0.411 0.254
14: O ldies
Pearson r -0.114 0.691 -0.14 -0.375 -0.331 -0.149 0.205 0.169
Sig. (2-tail) 0.771 0.039 0.719 0.319 0.384 0.702 0.596 0.664
15: O pera
Pearson r 0.214 0.219 0.277 0.555 0.526 -0.501 -0.197 -0.239
Sig. (2-tail) 0.581 0.572 0.471 0.121 0.146 0.169 0.611 0.535
16: Pop
Pearson r -0.123 -0.145 -0.237 0.377 0.412 -0.13 -0.646 -0.59
Sig. (2-tail) 0.753 0.71 0.539 0.317 0.271 0.739 0.06 0.094
17: Punk
Pearson r -0.215 0.037 -0.852 -0.327 -0.277 0.052 -0.057 -0.177
Sig. (2-tail) 0.578 0.924 0.004 0.391 0.471 0.895 0.884 0.65
18: Rap/hip- 
hop
Pearson r 0.247 -0.307 0.19 0.686 0.724 -0.026 -0.555 -0.425
Sig. (2-tail) 0.521 0.422 0.625 0.041 0.028 0.946 0.121 0.254
19: R eggae
Pearson r 0.183 -0.096 0.259 0.516 0.558 -0.587 -0.401 -0.481
Sig. (2-tail) 0.638 0.807 0.5 0.155 0.118 0.096 0.285 0.19
20: R eligious
Pearson r -0.156 -0.003 0.637 -0.087 -0.21 0.21 0.411 0.455
Sig. (2-tail) 0.689 0.993 0.065 0.824 0.587 0.587 0.271 0.218
21 : Rock
Pearson r -0.424 -0.021 -0.8 -0.474 -0.272 -0.063 -0.094 -0.313
Sig. (2-tail) 0.256 0.958 0.01 0.197 0.478 0.871 0.809 0.413
22:
Soul/R & B
Pearson r 0.364 0 0.077 0.601 0.692 -0.571 -0.343 -0.441
Sig. (2-tail) 0.336 1 0.843 0.087 0.039 0.109 0.366 0.234
23:
Soundtracks / 
them e song
Pearson r -0.091 0.063 -0.218 0.204 0.042 0.106 -0.275 -0.153
Sig. (2-tail) 0.816 0.872 0.573 0.599 0.914 0.787 0.473 0.695
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Figure 1. Negative Correlation Between Anger Expression Scores 
And Left Hand Digit Ratio in Women. This figure graphically shows 
that lower digit ratios, and therefore higher prenatal testosterone 
levels, are correlated with outwards anger expression.
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Figure 2. Negative Correlation Between Right Hand Digit Ratio And 
Blues Music Preference Scores In Women. This figure graphically 
shows that lower digit ratios, and therefore higher prenatal 
testosterone levels are correlated with higher blues preferences.
DIGIT RATIO, ANGER AND MUSIC PREFERENCE 31
Figure 3. Positive Correlation Between Right Hand Digit Ratio And 
Gospel Music Preference Scores in Women. This figure graphically 
shows that higher digit ratios, and therefore lower prenatal 
testosterone levels are correlated with higher gospel preferences.
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Figure 4. Positive Correlation Between Right Hand Digit Ratio And 
Soundtrack/Theme Song Music Preference Scores in Women. This 
figure graphically shows that higher digit ratios, and therefore lower 
prenatal testosterone levels are correlated with higher 
soundtrack/theme song preferences.
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Figure 5. No Significant Correlation Between Left Hand Digit Ratio and 
Heavy Metal Music Preference in Women.
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Figure 6. No Significant Correlation Between Right Hand Digit Ratio and 
Heavy Metal Music Preference Scores in Women.
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Figure 7. Positive Correlation Between Left Hand Digit Ratio And 
Country Music Preference Scores in Men. This figure graphically shows 
that higher digit ratios, and therefore lower prenatal testosterone levels are 
correlated with higher country preferences in men.
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Figure 8. Positive Correlation Between Right Hand Digit Ratio And 
Oldies Music Preference Scores in Men. This figure graphically shows 
that higher digit ratios, and therefore lower prenatal testosterone levels are 
correlated with higher oldies preferences in men.
